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(54) LIQUID CRYSTAL MASK TYPE LASER MARKING SYSTEM 

(57)Abstract: 

PURPOSE: To transfer a distinct pattern information by 
converting laser beam emitting from a liquid crystal mask 
of the liquid crystal mask type laser marking system into 
laser beam having a wave length by which a material to 
be machined is sensitized. 

CONSTITUTION: The title system is composed of a 
laser beam oscillator 1 generating infrared laser beam, a 
liquid crystal mask 3 which is provided with a pattern 
mask and irradiated with laser beam 2 and a wave length 
converter 7 wherein emissive laser beam from the liquid 
crystal mask is converted into ultraviolet laser beam 8 
having a wave length sensitizing a material 10 to be 
machined and allowing the material 10 to be machined to 
be irradiated with the converted ultraviolet laser beam 8. 
In this way, a pattern information sensitized by 
ultraviolet laser beam 8 can be formed on the material 
10 to be machined without impairing the liquid mask. 
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1 

co l/— tf3frWttt£nsi£S.vx?£. iicojfc&vx? 

* scoajwi— • tf3t&«Jrax*^!S)fr^*gco tf 

X^fBl^— tfV-^^v-X^AlCfcl^T. faflU— tf 

i/— tf ^ -^-^*«-rs u— tf ^g«3g 

t, /i^->vx^Sr^rL. ^offiffi^-ifSBtBS^S 
COL— -tf^MW^nsiRSvx^i:. BESS&TX^ 
ScotiiltU— (f)t*)IS«lS-B-^i(S«l/>X'i:. gS<e«ll- 

>x^&cD^^ia»fcgB«$n. waBawu— tf3t&« 
fi£, -Str^x^A. 

[»#8m wia^fi*«^«^s93Hj«a-7x^*^co 
mttu— tf3t**ni— tf^ic«iftbfcif*« i x«2 

fa*CO«STX ? If > y ->x t- A. 

[W*«4] Baia»tSvx^€:aaufc^cou— tf)t*t 

2 t3CO<lfp]*|fil=£^-r'5ai*« 1 Xtt2 fB«c©«SVX 
if m V— ifv— + > 2^ X A. 
CH*JS5] trffi2^>CO^(6]*|B)«rWr?)l— -tf)t*» 

d-r^^fecot-Ax^u ?/^sje^tiii*«4ffi« 

co ?$& v x * v— tf v-^F > y ~y x r- A. 
[»;JtSt6] il(lE&fi£&i£lt£*9jnx«><hcofHl;:geB 

$n^iie«i->x*iEtc^tf»^ i gs«cosss-7Xi' 

tf-7-+>^->X^A. 

[»*E7] wia«svx^*tH^»cS^x^-e*s 

BIsRSI 1 X« 2 IE*C0»ta-7X^^P— tfT-+>^-> 
Xt-A. 

K/^->*^^*fca«ctfrlBlftSTX^<ci- 
— tf5E«8§A^ 6.COW— tf^SR9l=f3-a-^)i:-5 
M«i^S«:J€tc-&tysf *S 1 Xte 2 E«cOffoSlVX^ 

V— tfT-+>f->X^A. 

X^fc^leUTJIBI*^****— 

$tfat3fcJS 1 Xtt2fB*coaESvX^S!U— !fV-*> 

^vXt-Ao 

VX^S?^-ifV-+>^^X5rAfC*3ViT, K^l/- 

tf^sr«i«L— if^etcsEa-r -sm i coi&g&& 

if^:. WC»10>a[ft*SlS«36»6<OlI«l^— !f3t* 
RBfcfS-BrS&IIi-TX^i, Mffi^a^X^ScOfflltU 
— tfftSrSSfl-l— IfftCSHfcU av^cogftsnfeW 



2) W4-2 2 0 1 8 9 

2 

— vyt&wtft&tioxwzmit-rzm 2 co&g^sige 

£-gtr->X-rA. 

OK*coi«,Svx^T-*>^>X 

T-A. 

[M«9I1 2] fl9SBSSSVX^i:Dfflltsn^l— tftf; 
COS^ lc«3£-f 5 2 OCO^f^^fR]*^ ffiffi^ 2 coiSES^ 
»gB*»^-r^#*l«?3t*3!I^C03tltt(C*fLT, -tn 
■?tt!&5£coftffi£/rr«fc 5 K, ;i©u-if3KftmBSB2 
20 coft*^Si«lcA«^-&T. m2afeffi!6^co*fr=& 
«JES'tt*«t"5C. 1|ijK&S7X*fc2*LTjlflBSfl2C0 

->Xf A. 

[»*B13] S9fBf0tSVX^i:flfrlBSl2COj6S^»^ 
CO^Xt-A. 

>tiMifc»u a*&-?x^w 

— tfv-*-^X^AT?*oT, tfft&CMfi 
2? 1^— tf>tc0 5%C0-^Sr%-r-5l'— tf^SSit. WIHl^ 
-if 85«88^ S co if ^Bait^nsJRSvx i7 

Kata-rx^tc/^-^ffi^is^s-B-^ttfeJc. * 
^3 -a-fc^tcffiFiE 1— -tf xwmufi z © k— tf ytzmmm. 

& v x * £>Sia Lfcfflw v- if u— tf 3tfc*jft 

tittfcC, 'CO«^l^— tf3t<£«ttIX«;T«>-5*:h 
kv'X hiCflg|fr5«^*S»^tJ->X^-A. 

5] SaiBiatftVX^^?.COHl*f^— tf>t«ri|g 

30 &%mu>x<Di&&iEmizsimi£nr^2>mxmi 4«a 

*CO?«ft-7X ^ S! V- If -7—* ->X 7- A. 

**COrtlCit5i^-r-5. KlS#X£*«(L/t5g8g<h. >m 
k— tf Blfi if 3tco 5 -fe co-^Sr55f -5 P-if 
JgJSSt, WEI— if%lS8§ 1 ifft#f!*f2 
ni.o/^^->TX^«;^r-r-5iRaTX^i:, ME«a 

vx ^ *^ ©ffift v-^K*mftv-^yt\z.w&tz> i 
^n^mm\z^K>. ttsmmmr.mzn^->mm^m 

«C0?RifeVX ^Si tfv— * ->Xf A. 

ifitSiIja3-a--53@t2 5 SWT •SI»*J® 1 6iB«CO«?S 
VX^SW— tfv— *->X^A. 
50 [M*4(l 9] 11*911. 2, 10, 14, 16C05% 
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3 

v>Tn^ 1 oicis^-c mmm&Tx? £0 tarns tiz> 

n-en^o^ss:75:-r«fc^(c, n©b-ifft&meaiE 
s^m»»t3AW^*r. is 2 «&*§&£•©&#&«£ 

[iM2 0] ttlBttfi££&B£tte*;(llXlfe&©m 
K««b>;*^«ftTV>*||#Hl 9fB*c©->X5r 
A. 

[0 0 0 1] 

kjr±©*ub*>ih *ftw\mmx.mz/v?->mn 

[0 0 0 2] 

[ft*©fttfi] ¥a*#*7-, tttt«©«4t{Batt. ftfig 

»iMB«©««#»6«:*ift»)ite«iHanT^*. mm 

H*©*»fcJ:D«trajMW»*<&. 5E¥. *««fcD 
/ 1 * - >tif*rt* a E& £ JET £ £ $1? X ? S! b— if v 

-*>mfA*«isn. » 0HBB64- 11088 wsm 

2H*ttPW2- 165880 *f^fct>lfJR3ftTV>J5. 
[0 0 0 3] «IYX?IW- tfv-^>y«, nasi 

trb— tfJtSBHtrt-a. &.S|VX^£j8j®b*:b-ifft 

*»ift»jBT»s«ax*fcjH»b, *nox<»©— 

[0 0 0 4] tI5T, S^flPS^-aPlC^ 

U £©bv>X h£«?M*ft{;:J|ftU IttLTIyf 
>^bT. S«±!C«^lHl«S^fSbTJES^.«^BEffi*i 
C©J:5^«^8SS©SJ3gC*.fe-3T, ft*© 

[0 0 0 5] 

CfBW*i«fftbJ:'5i:-r.SBUB] 1) bvXhrtiJgsft?- 

salt b— yasawsrr b— ?f ftx« b 
— *f3t©jftfit*»— Sbttv*. -r»*3-6. #*b— y*3t 

XtepJSIb— tfft-mbv>X h^ftb&V^ 
[0 0 0 6] 2) bv>X htimjCt -SfeS. 

n*©b— y^*»ta^x^tfi8ifr*i:. «svx^ 

f*J©j&R$> T)J*ih* b T b * 5 . 
[0 0 0 7] 3|£^HJ(7)e&«)«, JRSTX^lCtiaS:^^. 

^ifis^j^&mm-rz z. t \z$>z>. 
[0008] *%Bj©te©awti, b-ifft©i£&'£& 

SW£&<bT. vX^A^^/jN^-fbbfcSSSvx^ 
S b-if T-^>^->X^A^S«T^ C £ K»-5o 
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4 

[0 0 0 9] 

[!R!S£r#ife-r-5fc3&©#g:] *%ffflMvx^ll/ 
— tfv— *>y->X5\M4. ^fl-b-ifftXtenJSib- 

•*ft*5rr*b— tf*«*t. /^->vx^*tu 
l^ftE b-if S6«a&*> £ © b— tf ft;Wi*f£ ft-S&S 

VX^i. d©JftSvx^^S©aStb— !fft£8dlDX 
«*««3fr**fi©b— tf*K«*b, 

tf. 

ifl [ooio] «fi*«««£*tti*i©|i|fcis«b> 

<*: ©IWKJfcft b >X*£fti«t-5 £ £ t>T?i* -5. 
[0 0 1 1 ] *5!^©te©»tft-vx^^b-ifv-+> 
^->X^A14, ^ftb-ifftS^TSb-if^igSgi:, 
H © b -if 9BM»S ©SSfl. b-if ft * W» b-if ft t 

£*-rs?6 i ©»fi^ttg«t, t^m i ©«fs^«i^« 

*»6©oI»b— tfft#HBS*£nsfti&vx?.>:, £©«t 
ST X * * 6 © UK b-if ft b-if ft b . 
C ©£&£ nfc b-if ft s*jnxi|&fcjHtrr*fB 2 
^ ©ifcKgiSlgfKiSr^ty. Stfl. b-if ft b-if 

[0 0 12] #5£H£ojSKte©il£fiTX^b-ifV- 

•a-StiifeJr. ^*$itfc^tb-if^|§^6©b- 
if ft £ iSS V X ^ C RBWr 5i9l:M»t5|J»8i& 

[0 0 13] ^^©^^©JBtSvX^^b-if-r- 
+ >^->X^A«, «J)0X%*^-©|*ifcgB{S-r-5, 
^XS:ft«bfc§|gi> ffilTXf ^?.©m»tb-ifft 
5<7 Sr^b-ifftiC^«|-r-5i:tt>!C, ^^tlfc^b 
-ifft«rWtB^gg^tcRB»tbT, ^©»nb-iffttSO 
8BSJtS^Xt©SJKC«fct)T^ans<ftRC<tr). K 

tr. 

[0 0 14] *^59g©Sfe5!-fl&©JRSTX^?Bb-if 
T-^>^->X-^A(i> «tSTX^i<3ffilt$n-5b- 
ifft©2VsCjE35E-r-5 2a©flr6l^r|fi|^ 
2r«fiK-r^#«SBft^jfl7©fttt(C^bT, *ti*tm 
SoMS4ti5l:, Cl©b-ifft*a[g^lftge[c 

tr. «na«ji*7x^c»bTiWB*fi««««*»i«, 

[0 0 15] 

MtUfl] XJSrai'Str, *5EW©SSSvx^?Jb-ifv 

-*->xtah A^->«^^-r^>?ssvx^*ji 

jHbfe«©ftSr. »SDX«j*^ft-r5.lSefe©ftlC*lfe$ 
S©ft*«S(c^*tt--5c:t*«W*«). fox, #589! 

50 mzttwr*rt?->mm*:iK9-r2>z.£&-vgz>. 
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5 

[0 0 16] 

W£°!&1< — tfft£3ST* tf&SS 1 *»6 ©iSiiiHI 
3tU— tf#2 («^«P«(pl)tt> /^->YXi?m 
S&Svx? 3t;:JlB*fSti£. -rst, M8Vt9->\z 

ffl s-r s £ s * y^ii^^^^fe s & v> 

[0 0 17] ffl«8«5«iK&^X*3lC/t*->«ffi 
* &7n 3 £<»: fete, W--*f&JRlBl 
CO tf 3fc 2 fcifc&TX ^ 3 KflMtT £ J: 5 »C U— 
1f^Sl&tmfivx^3£fWWLT^.5. t-AX 

:/ u y ? 6 » p myt<» v-*fit 2 1 s fiift© u— 4 
u ?/ * 6 zmm h it v— tf mt p mx.<» v-*¥% 2 1m 

[0 0 18] *4B3/t^->lCffi3-r*^COP— 1f)fe2 

tt. «anx«5i o*t«s^-r^^ficoi^-if3t. WArast 

d ©£*3 n^SI^ U~tf % 8 ttiieift U>X9 £«T, 
SdJUIfcll 0©*ffitC/t^->««€r«E^-r^.. CO« 

an-nuu ott, mftu-vyt&wimu— *?mz\-m% 
[0019] &&&»mw7 ommz-D^xisiw-rz. 

-WtLX. V— fSmmi (CNd : YAGU— tf. «t 
JOXiftlOtbT, >"J>h£«l 1 ©*&S:i£^S. 
[0 0 2 0] N d : Y A G V — "if COffclfiScJili 1064 
nm, ■?*•£>. yj>h*«lltt, E! 2 JC^T J; 5 
»IIB3H©S1K1 2 ±.\zmWi 1 3*t«»2n. -£-©±1::*; 
M/yXH4;i51f*nTW. jJnM^xXM4£ 
UTIJl**ii(i?#ll^e, (**) B iDfblsfcnMI ©!&3ttt# 
U-fSFPhoto -PALS»iS£©«£, 04fC^-r«fc 
5ft#ft«S#14£#LT:i3 0. a£S2 5 0~4 6 0 n 

iSSNd : YAGU— tf)tS:fiaftbTfc» MBV**— > 

[0 0 2 1] «T, tfa£g£&§S»7 
ttt^tfNd : YAGW— tfcoiSfi^ftsR^-rafe-SK 
TP (KTiOPOO tBBO </3 -B a B 2 0<)i£ 
ffi-&*3-ti-TfflViT, igg&S-Tl 0 6 4 nm^e> 5 3 
2. 1 nm tCXSIU 35^3 5 4. 7 nm tagg^ftS 
nt, _h>£©tf; hl/^X M 4*«53t$1tSCi:«tT* 
-5. JB3esnfc^'J>h*«l IB, l?f>^(WS 

ii;io> S3ic^-r*n<. • tf^s^Mitsn 
[0022] *&tt*ae««i»7T?*dME«*n-ftt»i' 



4) W4-2 2 0 1 89 

6 

-Hf3e2C»LTH a£g*&gff7©»t::W— «f*2 

£#(rr*x^A-*- *fiiLx, en* 

[0 0 2 3] afcfi£»&«7'NA*hrsl'— tf 

^©{i^ftcovi-ci&ijrr*. 
[0024] afcg£ftit«7 £«jrr*#*6^ft^iig& 

so^«i(c»LT^coftffi^^2>j;atca^t. ass 
[0025] tftrnfommtti kb. m—<Dmft&&<?> 

ItKftSiilcmiittftl^t, Efr>££it&4l 

ft^ft*^ tf3t©^n^ncD<S3t*(6]*«SfB#«s 

[0 0 2 6] 3il8te«S£!CjtLTS&2«&4§££CD 
a? [0 0 2 7] Mi!EL.«:KTPl6ft(D«^-. SI 

[0 0 2 8] a*©jK*C*V>Ttt. m2«6:*BS-&Sr 

[0 0 2 9] L*>U HlOSiatWCKWbJtiifc, 

30 CSift&<B3fc£|fiJ&WLTV>SCDT, E11©*J6W©^ 
t<, W— •tf>£4*K-Axy , Jy^6-C»l»UTb* 

4&, ^©*SaSS**Sfll7CA4tLT, $B2«tt*j 

ni^- ifv-*->XT-A©^iJ6wi^H 5 cssnr^ 

5. H5tC*J^T, HltHCflfWi. E11©->X^A 
40 [0 0 3 0] IS5©^SB^JtCfeViTtt. StSTX^3^ 

e.ta»anfc. aufc*a^:<B3t*r^& ; g-r-5w~if^ 
7 ®#«j*%4fc|giicD%tt cat IT, ^-n^nwii 
B7icx*f$ns. 

[0 0 3 1] C©*lt«TB^Ba:36tbTllW»nTV» 

fcu— !f*4 oi?->iz£K>mik?z>&. aur, a» 

tf)t©6 0~7 0%Sri*-5) *fiJfflbT, I— "tf 
*2fc»LT«Jttfi*IM&***a*H£**Tr**. ^ 
5(7 fe. 8[^jjlSt*ttl0 0X7tt)S:t»O-r. *««Ol/ 
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7 

— tf y£**«inx«i l o \zmto-$nzzii\zt£2>ifi, 

[0 0 3 2] ;i©£5fC#S89I{;: c fcntf. -)KfCffil^« 
* (iS3 5 4.7 nm)TMI«t»5SIOTSft 

■7X?tl/T<!3jgL«fflT*ft;K L*>U *3S 
^Ttt. fKa«»*5MW-r*Cfc«»35c^Nd : YAGP 
— if 1 ©ffl#>iX — if:}t2;^&£iiVX:5' 3 S:iffijB^, ftg 
7 W<- if ft 8 CttftXM LXSEflDX*!/ 1 

>fff«*»9iK:»?Tr** <£ o \Ztz~3 jfc. 
[0 0 3 3] I/— ff3ft2. 4^^©S^iSS^lft 

St* 7 ICAS* LXfg 2 «feffl»^*ff ft********* 

[0 0 3 4] jfcK. *9K91®XI:tt0£Jfe0!l&H6:0>& 
[0 0 3 5] Cin&©afC*^T, Bll:jfll>&i:BU 

[0 0 3 6] H6t*L-fcSaS«C*^Ttt. ilvx 

[0037] mmu>X9 &omM.mm\z$i&m&mw 
7 z&m-rzz. ttxtix m.9^Mkmm7\z^xu- 

1f/*?— 0. 

iKV- *fft£i&*«0£^>X&E«UX^;fcrtt, ■€-© 
ttB 7 *»*Efa*Ci:t«tD. fcjftl^X 

*«iSLfc^. Kfi^siSH7 tmm m 1 0 t©IB* 

/hffiftTf**. ^ne>©/hS'ftiC<fcD, *SSW©jKST 
[0 0 3 8] m7 iZxkVr^m&llZ&^Tl*. i6<D^ 

Sifi&raft;tfft*fc^— ifft2;&tf4Wu -*•©*£& 

NEStC, m2a^fflS-&<£:fT^3<fcdtC^n^. tUt) 
■6. 7 &fcj6fcT*#»fgft#*Sft©ftl*lc 

mix u— if^2sr/4©2-3©fi^(6]^n-en 
#^©^^ir^^i^(t, jftSvx^3ic*fbxj6g^: 
Bl&S 7 £Jf ft, EJ*J£-ttX^3©x;fe£. £©«fc5t;: 



(5) ^118*4 - 2 2 0 1 8 9 

S 

[0 0 3 9] B8fc*Lfc*2ftWc:feV>Ttt, KttKWl 
IVXf 1 BtJWLW*. EttJWMkVXf 1 5tt 

AC* SfcSTXiM 5 5 9-£**a-5©X<I©# 
V X 9 M > jf -> X ? A Sr *SHfc*P* * 

[0 0 4 0] B9©t»«l:*vxtt X^-vr:>^3 
10 7-16, 1 7*fflV>X «£&VX£2±«:k~ tftttf 
^S-r^ckofcL-xu-S. c©«^(c.J;mi, it&W/jN 

[0 0 4 1] JmSX^W^JfifllX'ttU NdrYAGP 
— 1f.i:gEEgt**TiLX©KTP, BBO©*a-&t?-& 

(XOViXSttWUfc^. u— iftbxra. fBs©W— if. w 
Afi, 7m>H7-f hW— if, ;Hf— if, 
rf>W- if**, ttfig&KSCtt. 

3? [0 0 4 2] X*J''7V'— »f»»it«ffl-r*« 

^. x^->TL.-if>ttt^3t^©X, «a^X^7©A 

[0 0 4 3] pqiati, #><fc3&X*->Vk— ifiSSIggg 

[0 0 4 4] Ityvl/- ifSSIBSl a*6»Sht* 
* W-if fttt> SB 1 ©»S£lfcg« 7 a tci o TUS U- 

ifftttSB 2 ©&g£&gi« 7 b !C <fco xSifl-P-ifttK 

[0 0 4 5] j*, ^JiWtLX, ?SSvx^3lcJ;SA 

[0 0 4 6] sstc. *jnx«tbTWs?xh«qit*a 

&1®JLm\zmtttZ> U-*fMt%9VU- if3tX!^< X 
"fe, «ElHIX«rd<KJ*:-r-5»[fi©l'-if3tX*n«fi ; V>. 
40 [0 0 4 7] El 1 1 ©HJt«»Jlr*ViXtt, 

■rsfe*fc*»w*«pjffi$nxv^. 

[0 0 4 8] «^«Sffi2 0«, ^,SB§S2 1 (Dft&lZ 

6:B^a6$n^o ^S§3g2 i fi£tf;te#x£2 2 tea 
(WF.) , mmt^*> (TiCh) 

2 i wtraA^n^. W— if^SSgl frt><r>v— if?t« 
5 9-18 iC=fc-3Xit^i*[Pj!rSW$nx?ftSvxi7 3 

50 **T*Pjau-if3e2tt««U>X9 aJID. Jgft 
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(6) 

9 

te^&38 2 \<r>9M.V— *F%mkn2 5£iSiBU % 

* x-afsrr-s. tzt. mi 2\zjf;-r£5\zm%.&m 
2 3tt«tt{t^nras2 o ±\zms,vrt5>->mmz 

[0 0 4 9] dW^JgWro^JEWtLT. &Stt#X2 
4tm*VV— >?yc.t<»Kfo\Zj;r)±Vfzfe&JSXiZ&-D 10 

[0 0 5 0] 

[fSBjj©2!>*] K±®i5l:. *3OT!fc:J;ntf. iKSr? 

«j tc if w ft * - >mn & te^-r 5 c t *<t # *> t # 
[iaffiroffi#ftitt^] 

[0i] *^^05«fiTX^S!^-if-7-^>^'->x^ a? 

A»-*;KH<D«j££*T^lftBJi0T*.&. 
[0 2] #583H©^y>haS©fflJfKMiaT»*. 
[0 3] Myf^Sn^U^Mfi 



^^¥4 - 2 2 0 1 8 9 

i0 

(£>W#rffi0T*.&, 
[0 4] #SPJCD*y hCD»^S^tt**-r 

#140-? s>*. 

[0 5] *3fiBJ§cDifci|-?X?*!l/-- !f7-*>^->Xf 
AOgijro^M*9cD«lSS:*-rfflSt!iB^0-t?**. 
[0 6] *^W«?KaTX^lfU~1fV-+>y->X-r 

[0 7] ^©jSflTX^Sk-ifv-^^^vXf 

[0 8] *5tw<Dm§,-?x>?mu- ifv-+>^->x^ 

AK»g<jG)^Jfi09Ofl!fi6**-r«llSI5iHJ0-C»-5. 
[09] **6W<D?S4iTX^?iU'-ifT-+>y->XT- 

AwgijcD*ifi*»i«)«^**-r«»sis^0T»^. 

[010] 2|c5Eig©a!SVX5'Mk—+fV-+>^>'X 
^AOgijO^Jfi*l|cr)«^&^-r«lBSI5iBJ0raS6^. 

[0in *^w©at«f'^««e*^-r*fcs6fc*5e 

[01 2] *5SW<D««±C^«IKj&^*3nfc»[ilPI 

4s>a>«*rsi0T?**. 
[freeing] 

1 0 -«1PI*. 




(7) 
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(51) int. ci. 5 mmn ff\Himmn fi mm^mt 

HO 1 C 17/02 9058- 5 E 

H 0 1 G 13/00 3 2 1 J 7227-5E 

HO 1 L 21/302 Z 7353-4M 

21/56 Z 8617-4M 
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